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and John D. Frusha MD, Baton Rouge, La
Objective: Laparoscopic aortobifemoral bypass (LABF) has been performed for diffuse aortoiliac occlusive disease in a few
large centers. We hypothesize that in selected patients LABF can be performed safely and is a viable, minimally invasive
approach to aortoiliac occlusive disease.
Methods:We conducted a retrospective review of all individuals undergoing LABF over a 2.5-year period in a community-
based vascular surgery practice.
Results: From January 2002 to August 2004, LABF was performed successfully in 20 of 22 patients. The age of the
patients ranged from 49 to 75 years, with 11 male and 11 female subjects. LABF required a median duration of 267
minutes (range, 199 to 365 minutes) to complete. Median aortic cross-clamp time was 89.5 minutes (range, 64 to 14
minutes) with an aortic anastomotic time of 37 minutes (range, 30 to 56 minutes). Blood loss averaged 0.69  0.081 L.
Median intensive care stay was 1 day, and hospital stay was 4 days. The median duration of postoperative intravenous
narcotics via patient-controlled analgesia pump was 2 days. No patients received epidural analgesia. Nearly all patients
began a liquid diet 1 day and a solid diet 4 days after surgery. Complications occurred early in our experience and included
one death secondary to mesenteric infarction possibly caused by excessive visceral traction. There was one pelvic abscess,
one ureteral injury, and two limb occlusions necessitating thrombectomy and revision. The last six patients had
uneventful operative procedures and recoveries. Of the two LABF failures, one patient required open conversion because
of inadequate aortic exposure and the other required a short upper midline incision to complete the aortic anastomosis.
Compared with conventional open aortobifemoral bypasses performed concomitantly during this period, selected LABF
patients required fewer narcotics, experienced less bowel dysfunction, and were discharged home sooner.
Conclusions: Aortobifemoral bypass can be performed through a minimally invasive laparoscopic approach. Although
technically demanding with a steep learning curve, experience should reduce the significant complication rate. Compared
with a conventional open aortobifemoral bypass, advantages include less pain, minimal postoperative bowel dysfunction,
and a shorter hospital stay. ( J Vasc Surg 2005;42:27-34.)Laparoscopy has enjoyed widespread use in general and
gynecologic surgery. Vascular surgeons, however, have yet
to embrace this less-invasive approach because of the tech-
nical challenges of obtaining aortic exposure and complet-
ing a secure aortic anastomosis. Endovascular techniques
have instead been the focus of minimally invasive vascular
surgery.
Presently, most patients with significant aortoiliac oc-
clusive disease are initially evaluated for balloon angioplasty
and/or stent placement. Those with diffuse disease may be
considered for aortobifemoral bypass. This gold-standard
inflow procedure has patency rates reported as high as 85%
at 5 years.1 Nonetheless, the conventional open procedure,
whether transperitoneal or retroperitoneal, requires a gen-
erous abdominal incision with its associated morbidity.
Although technically demanding, laparoscopy offers a
minimally invasive means of performing this effective by-
pass. Totally laparoscopic aortic bypass has been reported in
large university centers in Canada and Europe.2-5 We be-
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termine whether this technique was feasible in a commu-
nity practice. A retrospective review of 22 laparoscopic
vascular cases over a 32-month period was made. Out-
comes were examined and compared regarding hospital
stay, bowel dysfunction, and postoperative pain with open
aortobifemoral bypasses performed by our group during
the same time period.
PATIENTS AND METHODS
From January 2002 to August 2004, 22 patients were
evaluated and scheduled for laparoscopic aortobifemoral
bypass (LABF). All patients either had diffuse aortoiliac
occlusive disease not amenable to balloon angioplasty or
had a failed percutaneous intervention. Preoperative evalu-
ation included a computed tomography scan of the abdo-
men and pelvis, angiography, arterial Doppler study, pul-
monary function test, and cardiac stress test. Exclusion
criteria for LABF were concentric infrarenal aortic calcifi-
cations, morbid obesity, and history of left hemicolectomy.
As in the case of open surgery, severe cardiac, pulmonary,
or renal disease precluded surgery. Ages ranged from 46 to
76 years, average 59.6, with 11 male and 11 female sub-
jects. Indications for surgery included disabling claudica-
tion in 13 patients (59%), ischemic rest pain in 8 patients
(37%), and minor tissue loss in 1 patient (4.5%). Fifteen of
the 22 patients were active heavy smokers (69%), 16 were
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angina or a history of myocardial infarction (27%) (Table I).
Concurrently, 18 patients underwent conventional
open aortobifemoral bypass grafts (OABF) for occlusive
disease by the same surgical group. All open procedures
were transperitoneal. These data were reviewed retrospec-
tively, and the exclusion criteria used in LABF patients was
not used in this group. Ages ranged from 43 to 74, average
58.4, with 14 male and 4 female subjects. Indications for
surgery included disabling claudication in 12 patients
(67%), ischemic rest pain in 2 patients (11%), and tissue loss
in 4 patients (22%). Fourteen of 18 patients were active
smokers (78%), 13 were hypertensive (72%), 4 were dia-
betic (22%), and 9 had evidence of coronary artery disease
(50%) (Table I). Both LABF and OABF groups were
reviewed with regard to hospital stay, intensive care unit
days, and postoperative bowel dysfunction. In addition,
complications in both groups were reported.
SURGICAL TECHNIQUE OF LABF
The technique that follows is that described by Dion
and Gracia.6 All patients receive general anesthesia. No
patients require epidural analgesia during or after the pro-
cedure. Particular care is taken by the anesthesia team to
avoid the cardio-depressive effects of hypercapnia.7 The
patient is positioned with the left hip elevated 30° (Fig 1).
A 2-cm incision is made just medial and superior to the
anterior superior iliac spine, splitting the oblique muscles
down to the preperitoneal space. The surgeon’s index
finger is used to bluntly dissect the retroperitoneum and
feel the left external iliac artery. This ensures a proper
dissection plane. A 12-mm trocar is inserted, and the ret-
roperitoneum is insufflated with CO2 and bluntly dissected
with a laparoscope. Both femoral bifurcations are exposed.
A pneumoperitoneum is then established using a Veress
needle followed by placement of a periumbilical 10-mm
trocar. Additional 5-mm and 10-mm trocars are inserted
between the pubis and umbilicus and umbilicus and xi-
phoid, respectively. Using a 0° laparoscope, the perito-
Table I. Demographic data and risk factors in 40
patients
LABF (N  22)
OABF
(N  18)
n % n %
Mean age (y) 59.6 — 58.4 —
Male/female subjects 11/11 — 14/4 —
Tobacco use 15 69 14 78
Hypertension 16 73 13 72
Diabetes 3 14 4 22
Coronary disease 6 27 9 50
Claudication 13 59 12 67
Rest pain 8 37 2 11
Tissue loss 1 4.5 4 22
LABF, Laparoscopic aortobifemoral bypass; OABF, open aortobifemoral
bypass.neum is divided from above the left internal inguinal ring tothe costal margin lateral to the rectus muscle. The assistant
surgeon creates an “apron” by freeing the peritoneum from
the underlying muscle and fascia with a spatula. Two other
working 10-mm ports are placed in the left flank. The
peritoneal apron is suspended to the midline with 2-0
Prolene Keith needles, preventing the bowel from entering
the retroperitoneum. Fan retractors are inserted by the
assistant surgeon through two of the midline trocars to
retract the viscera medially, providing a working space to
perform the bypass. Excessive pressure by the fan retractors
is avoided by not elevating the lower pole of the left kidney.
The 30° laparoscope is placed into the middle left flank
trocar, and the surgeon works with graspers through the
two remaining flank trocars. The left ureter is identified
throughout the procedure lateral to the aorta and is not
retracted. The landmark left gonadal vein is followed from
the psoas muscle to the left renal vein. Just medial to the
gonadal vein lies the aorta, which is then exposed from its
bifurcation to the left renal vein. The inferior mesenteric
artery is clipped and divided, and posterior lumbar arteries
are controlled. A seventh 10-mm trocar is placed in the
subcostal area to allow later insertion of the laparoscopic
aortic clamp. A bifurcated Dacron graft is placed through
the 12-mm trocar into the abdomen and is tunneled to the
groins using a long Debakey aortic vascular clamp. Heparin
is administered, and the aorta is cross-clamped. The distal
aorta is closed with a knifeless Multifire Endo GIA 30
3.5-mm. stapler (Auto Suture, Norwalk, Conn) (Fig 2A,
B). A Powered Multifire Endo GIA 60 4.8-mm stapler
without the knife (Auto Suture) is used if the distal aorta
has severe calcification. Using laparoscopic scissors, the
aorta is divided and endarterectomized if necessary (Fig
2C). An end-to-end aortic anastomosis is performed in a
running fashion with two 18-cm 3-0 Prolene sutures at-
tached to pledgets. This avoids the need for intracorporal
knots at the beginning of the running sutures. The two
sutures are only tied together anteriorly, completing the
anastomosis. An end-to-side aortic anastomosis can be
performed to preserve pelvic perfusion if there is significant
bilateral external iliac artery occlusive disease. In this in-
stance, an intracorporal deployable vascular clamp is used
to control the distal aorta instead of a GIA stapler. Pres-
ently, inferior mesenteric artery reimplantation is too tech-
nically demanding via laparoscopy. The aortic clamp is
released, and the anastomosis is inspected for hemostasis.
Interrupted Prolene sutures may be required. Femoral
anastomoses are completed, and flow is restored to the legs.
After ensuring hemostasis, the sutures holding the perito-
neal apron are cut, allowing the apron to cover the Dacron
graft. A custom-made laparoscopic Doppler probe (Parks
Medical Electronics, Aloha, Ore) is inserted through a
trocar to be certain that the blood flow to the sigmoid
colon is adequate. The groin and trocar sites are closed in
the usual fashion.
RESULTS
Twenty of the 22 patients scheduled for LABF under-
went successful totally laparoscopic bypass. One patient
p elev
ith G
JOURNAL OF VASCULAR SURGERY
Volume 42, Number 1 Olinde et al 29had extensive adhesions from previous surgery preventing
creation of a peritoneal apron, resulting in open conver-
sion. The other failure had a retroaortic left renal vein
discovered on a preoperative computed tomography scan.
Surgical exposure was uneventful, but the left renal vein was
Fig 1. Position of patient with left hi
Fig 2. Closure of distal aorta wadherent to the overlying aorta. We believed it would besafer to free the renal vein from the aorta through a short
open upper midline incision. This, by definition, became a
laparoscopic-assisted aortobifemoral bypass.
To emphasize the significant learning curve involved,
we divided the successful LABF patients into two groups
ated. Placement of the seven trocars.
IA stapler and aortic division.(Table II). Group A was composed of the first 10 patients,
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defined as the time elapsed from the initial incision to final
skin closure. Overall, LABF required a median of 267
minutes (range, 199 to 365 minutes) to complete. Group
A’s median operative time was 295 minutes (218 to 365
minutes), whereas group B was shorter at 231.5 minutes
(range, 199 to 300 minutes). Aortic cross-clamp time is
defined as the time elapsed from placement of the proximal
aortic clamp to completion of both femoral anastomoses.
Overall median aortic cross-clamp time was 89.5 minutes
(range, 64 to 141 minutes). Group A median aortic cross-
clamp time was 98.5 minutes (range, 66 to 141 minutes)
with a reduction in group B to 86 minutes (range, 64 to
102 minutes). Aortic anastomotic time is defined as the
time elapsed during performance of the proximal aortic
anastomosis only. Overall median aortic anastomotic time
was 37 minutes (range, 30 to 56 minutes), with a group A
median of 38 minutes (range, 30 to 55 minutes) and a
decrease in group B median to 33 minutes (range, 31 to 56
minutes). Blood loss for the 20 LABF patients averaged
0.69  0.81 L.
Concurrently, 18 patients underwent conventional
OABF for occlusive disease by the same surgeons. Compar-
isons were made between the LABF, excluding the one
death, and the OABF patients with regard to operative
time, aortic cross-clamp time, hospital and intensive care
stay, postoperative pain, and duration of bowel dysfunction
(Table III). The median operative time for the OABF was
180 minutes (range, 143 to 270 minutes), 87 minutes less
than in the LABF group. The median aortic cross-clamp
time was 55 minutes (range, 25 to 80 minutes) in the
OABF group. This was 34.5 minutes less than in the LABF
group. The aortic anastomotic time was not recorded by
the surgeons in the OABF group on retrospective review.
Intensive care unit stay was determined as the time in
days from admission to the intensive care unit to the
discharge order from the surgeon, regardless of general
surgery bed availability. Median intensive care stay was 1
day (range, 1 to 2 days) for the LABF group and 2 days for
the OABF group (range, 1 to 18 days). Patients were
Table II. Comparison of the two laparoscopic bypass
groups and open aortobifemoral bypass group
LABF
Overall
Group A
(patients
1-10)
Group B
(patients
11-20) OABF
Median Median Median Median
Operative time
(min)
267 295 231.5 180
Aortic cross-clamp
time (min)
89.5 98.5 86 55
Aortic anastomosis
time (min)
37 38 33 —
LABF, Laparoscopic aortobifemoral bypass; OABF, open aortobifemoral
bypass.discharged from the hospital when they were able to am-bulate without assistance and were tolerating a regular diet.
The median hospital stay was 4 days for the LABF group
(range, 2 to 7 days) and 5 days (range, 4 to 41 days) for the
OABF patients. None of the LABF patients required epi-
dural analgesia. The LABF group received intravenous
narcotics via a patient-controlled analgesia (PCA) pump for
amedian duration of 2 days (range, 1 to 4 days) followed by
oral analgesics. Ten of the 18 OABF patients had epidural
catheters placed at the request of the surgeon. The remain-
ing 8OABF patients received intravenous narcotics by PCA
pump for an median duration of 4 days (range, 4 to 6 days).
The LABF group began a liquid diet after surgery earlier
than the OABF group, median time 1 day (range, 1 to 2
days) versus 3 days (range, 2 to 4 days), respectively. Also,
the LABF group began a solid diet after surgery earlier than
the OABF group, 2 days (range, 2 to 7 days) versus 4 days
(range, 4 to 6 days), respectively. Nasogastric tubes were
not used in the LABF group, as opposed to the OABF
group, in which gastric decompression was preferentially
used by the surgeons. All totally laparoscopic aortobifemo-
ral bypass grafts are patent with a mean short-term follow
up of 16.3  2.2 months. Patency was shown by palpable
femoral pulses and satisfactory ankle/arm indices during
follow-up office visits.
The number and severity of complications in the LABF
group was significant (22%), although the majority oc-
curred early in our experience. There was one death caused
by mesenteric infarction discovered by re-exploration 8
hours after initial surgery, possibly because of excessive fan
retraction of the visceral vessels (Table IV). It is unlikely
that inferior mesenteric artery ligation was the cause of the
mesenteric infarction because it involved both large and
small bowel. A left-sided pelvic abscess developed in one
patient 7 days after surgery. This particular patient had a
history of an invasive cervical carcinoma treated by radical
hysterectomy and pelvic lymph node dissection 15 years
ago. This fact may have increased her risk of postoperative
infection after laparoscopic retroperitoneal dissection. The
abscess was drained and the aortobifemoral bypass was
removed because of its proximity to the abscess. The adja-
cent bowel was normal without ischemia or injury. An
axillobifemoral bypass restored blood flow to the legs. In
another patient, hydronephrosis developed 3 weeks after
surgery, leading to ureteral stent placement. Retrograde
Table III. Comparison of totally laparoscopic and open
aortobifemoral bypasses
LABF (N  19) OABF (N  18)
Median Range Median Range
Intensive care unit stay (d) 1 1-2 2 1-18
Hospital stay (d) 4 2-7 5 4-41
Began liquid diet (d) 1 1-2 2 2-7
Began solid diet (d) 3 2-4 4 4-6
LABF, Laparoscopic aortobifemoral bypass; OABF, open aortobifemoral
bypass.ureterogram showed extrinsic compression of the ureter
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occlusions required thrombectomies and revisions. One of
the limb occlusions occurred immediately postoperatively
and seemed to be secondary to a hypercoagulable state.
This patient has remained on anticoagulation for over 2
years after surgery. The second patient had a limb occlusion
within 24 hours of surgery because of poor outflow and
required a femoral-popliteal bypass. This obese patient with
a re-operated groin incision had difficulty healing. Five
months later she developed a localized infection in her
groin that involved the right limb of the aortobifemoral
bypass. The affected prosthetic limb was removed, and an
obturator bypass was constructed. It has remained patent
over the past 2 years. Our last six totally laparoscopic aortic
bypasses were without complications, again showing the
significant learning curve involved. The 30-day mortality
rate for the LABF group was 4.5% (1 of 22 patients).
Major complications of the OABF group included one
patient with a prolonged paralytic ileus and associated
ischemic colitis. This 48-year-old woman had pre-existing
end-stage renal disease requiring dialysis. The ileus did
resolve after a prolonged hospital stay. She was readmitted
to the hospital 6 months later with a small bowel obstruc-
tion. The patient and family refused operative intervention
because of her severe chronic debilitation. She subse-
quently died of associated sepsis. Postoperative atrial fibril-
lation and myocardial infarction developed after one
OABF. Malnourishment led to poor abdominal and groin
wound healing in another patient, resulting in an extended
hospital stay of 33 days. One early limb occlusion required
thrombectomy and revision. Finally, there was one small
bowel obstruction that occurred 1 month after OABF,
leading to operative enterolysis. The 30-day mortality rate
for the OABF group was 0%.
DISCUSSION
Aortobifemoral bypass is the most durable operative
procedure available for diffuse aortoiliac occlusive disease
when percutaneous intervention is not plausible. However,
the standard long midline transperitoneal incision with
bowel manipulation contributes to large fluid shifts, pro-
longed bowel inactivity, and significant pain. In addition,
the surgical trauma involved may result in an extended
convalescence before the patient reaches the desired quality
of life.
A less invasive mini-laparotomy (incision of 10 cm or
Table IV. Complications of laparoscopic aortobifemoral
bypass (N  22)
Complications Outcomes
Mesenteric infarction Death
Pelvic abscess Graft removal/axillobifemoral bypass
Hydronephrosis Ureteral stent
Limb occlusion Thrombectomy
Limb occlusion Femoral-popliteal bypass; limb removal/
obturator bypass 6 months laterless) championed by Turnipseed for aortic aneurysm andocclusive disease is reported to shorten hospital stay.8 Hy-
brid laparoscopy-assisted aortobifemoral bypass graft with
use of a sleeve device or a small flank incision have similar
reported benefits.9-11 To further reduce surgical trauma,
the totally laparoscopic approach to the aorta was devel-
oped. The first totally laparoscopic aortobifemoral bypass
was performed by Dion in 1995 using a gasless tech-
nique.12 Presence of a pneumoperitoneum was later found
by the same investigator to facilitate exposure and allow a
working space in the retroperitoneum. There are four re-
ported series of totally laparoscopic aortobifemoral by-
passes in large university settings. Our group decided to
perform the same bypass in hopes of reducing pain, bowel
dysfunction, and hospital stay. Of course, this must be done
without a prohibitive complication rate. Furthermore, pa-
tency should be comparable with that of the gold-standard
conventional open aortobifemoral bypass graft because
LABF andOABF differ only in the approach. Axillobifemo-
ral bypass is a less invasive inflow procedure usually reserved
for high-risk patients because of its inferior patency rate.13
Much preparation was required before our group could
embark on this project. Two of the investigators (A.J.O.
and J.W.M.) had ample previous general surgery laparo-
scopic experience. Extensive work with a pelvic trainer by
the lead author (A.J.O.) was necessary to obtain the needed
intracorporal anastomotic skills. In the year 2000-2001,
our group organized eight pig laboratories to practice the
described laparoscopic technique. Subsequently, we did
perform two totally LABFs with the assistance of Dr. Yves-
Marie Dion and Dr. Carlos Gracia before this reported
series. These two cases were not included in this series
because they were proctored and were essentially per-
formed by these surgeons.
The LABF patients were selected based on definite
exclusion criteria not used in the OABF group. Also, the
LABF and OABF groups were not randomized. The com-
parison of the two groups is based on a retrospective review
and is limited by the small number of patients. Also, those
patients excluded from the laparoscopic approach and re-
quiring open bypass may have had more difficult anatomy,
affecting the outcome. Finally, it is apparent that the latter
LABF patients fared better than the initial patients in this
series. A significant learning curve was shown in the LABF
group with a reduction in operative and cross-clamp times
as experience increased. The aortic anastomotic time did
not significantly decrease from group A to group B. In both
groups, sutures were tied before running the sutures. Pres-
ently, we attach pledgets to each suture to avoid these
knots, and this has decreased the aortic anastomotic time.
However, intracorporal sewing and knot tying are the most
difficult skills required in LABF.14 These technical skills can
be acquired by extensive practice with a pelvic trainer. Also,
attendance at a laparoscopic aortic vascular course is recom-
mended. Robotics have been tried by others to simplify the
anastomosis.15,16
The laparoscopic approach did shorten both intensive
care unit and hospital stays when compared with the open
surgical group. It is possible that in the future the intensive
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grafts. One reason for the shorter stays in the LABF group
was diminished postoperative pain. Epidural analgesia was
not necessary in LABF but was often used by preference of
the surgeon in the OABF group. LABF patients received
intravenous narcotics via PCA pump for a median duration
of 2 days followed by oral analgesics. The eight OABF
patients without epidural analgesia received intravenous
narcotics via PCA pump for a median duration of 4 days. A
second reason that stays were shorter was the minimal
bowel manipulation during the laparoscopic approach,
leading to near elimination of postoperative ileus. Ady-
namic ileus occurs in up to 10% of patients after transperi-
toneal surgery. Ileus is reduced in the standard retroperito-
neal approach, but it still requires a generous painful
incision that is possibly more debilitating than the transab-
dominal incision.17 Liquid diets were begun a median time
of 1 day after surgery and solid diets 2 days postoperatively.
Nasogastric tubes were not necessary in the LABF group,
but were routinely used in the OABF group by our sur-
geons.
Hernia formation after LABF is unlikely and was not
seen in our series. In contrast, the incidence of incisional
hernias after open surgery for aortoiliac occlusive disease is
11% at 6 months.18 Another potential advantage of the
laparoscopic approach over open transperitoneal surgery is
the reduced risk of future bowel obstruction caused by
adhesions. Early small bowel obstruction has been reported
to occur in 2.9% of patients after open abdominal aortic
operations.19 Forty-one percent of these bowel obstruc-
tions required surgical adhesiolysis. Two patients in the
OABF group had postoperative small bowel obstructions.
Laparoscopy may be a mechanism for lowering the signifi-
cant number of gastrointestinal complications found with
open aortic surgery.20
The reduced surgical trauma associated with the lapa-
roscopic approach to the aorta does not seem to improve
the outcome of high-risk patients. This has been described
in other series of laparoscopic vascular surgery patients.21,22
We do not recommend LABF bypass in high-risk patients.
As in patients with the open technique, the perioperative
mortality is determined by the number and severity of
comorbidities. Axillobifemoral bypass, with its lower asso-
ciated risks, can be reserved for these higher-risk patients.
Laparoscopic cholecystectomy is associated with a 20% to
25% improvement in postoperative FVC and FEV1 com-
pared with open cholecystectomy.23 This fact indicates a
potential for a reduced risk of pulmonary complications
with LABF as opposed to OABF.
The laparoscopic approach to the aorta is only feasible if
the complication rate is no greater than that of open
surgery. Complication rates of 14.8% to 24% have been
reported in recent laparoscopic vascular surgery series sim-
ilar to our rate.4,5,16 Morbidity rates should decrease with
experience, as noted in the latter part of our series. Of the
LABF complications, only mesenteric infarction and ure-
teral injury seem secondary to the laparoscopic technique.
The mesenteric infarction may have been caused by exces-sive visceral vessel retraction. As a result, we now follow the
modification of technique described by Dion whereby the
lower pole of the left kidney is not elevated and retracted.24
This prevents excessive pressure applied to the viscera and
mesentery by the fan retractors during these prolonged
procedures. Avoiding medial retraction of the left kidney
will also allow the ureter to lie lateral to the aorta and away
from the dissection. Mesenteric infarction and ureteral
injury should not occur from excessive traction by follow-
ing this modification of the technique.
CONCLUSIONS
Laparoscopy is a viable, less invasive approach for per-
forming aortobifemoral bypass. It has a significant learning
curve, but can bemastered by vascular surgeons. Compared
with the more conventional open aortobifemoral bypass,
the advantages of LABF include less pain, minimal postop-
erative bowel dysfunction, and a shorter hospital stay.
These purported benefits of LABFmust be accompanied by
an acceptable complication rate achieved only with experi-
ence. The patency of LABF should be comparable with that
of open surgery because it differs only in the approach to
the aorta and is superior to axillobifemoral bypass. LABF
has become our preferred operative procedure for diffuse
aortoiliac occlusive disease not amenable to percutaneous
intervention. With more experience and improved instru-
mentation, the more complex abdominal aortic aneurysm
may lend itself to this technique as well.25,26
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DrMichael B. Freeman (Knoxville, Tenn). As demonstrated
by two recent articles published in the Journal of Vascular Surgery,
laparoscopic aortic surgery has been shown to be an alternative to
open surgery for both obstructive and aneurysmal disease. Today,
Dr Olinde and his colleagues have shared their application of this
new technique in the treatment of aortic occlusive disease at a
community hospital. They report that the surgery is feasible,
minimally invasive, and associated with less postoperative pain,
faster return of bowel function, as well as a shorter hospital stay
when compared with open surgery. What is not to like about a
procedure that would offer these advantages over open bypass
surgery? However, as Lee Corso would say, “Not so fast, my
friend!” Let’s see, the operation took an average of four and
one-half hours to perform, required a preoperative CT scan, dem-
onstrated the same mortality as open surgery, and had a steep
learning curve, as demonstrated by a 25% complication rate. De-
spite the “sex appeal” of this procedure, perhaps there are still
questions that need to be answered before jumping on the laparo-
scopic bandwagon.
As the authors have pointed out in their manuscript, there are
other techniques, such as a retroperitoneal approach to the aorta
and mini-laparotomy, which may offer similar results of less pain,
quicker return of bowel function, and shorter hospital stay when
compared with open aortic surgery. Since these other operations
provide comparable results to laparoscopic aortic surgery, themore
widespread application of this procedure will boil down to whether
it is as safe or safer than conventional surgery and will patients be
able to recuperate faster in regards to their ability to return to work.
The first question is debatable, according to your results. On the
other hand could you comment on how long these patients are
disabled after leaving the hospital?
Second, the exclusion criteria for laparoscopic surgery were
not used in the open group. Since one of your major points in
advocating laparoscopic surgery is less postoperative small-bowel
obstructions, haven’t you selected out those in whom one might
expect more of these problems, including those with extensive
adhesions from previous left colon operations? In addition, when
comparing your open versus laparoscopic group, you excluded
from statistical analysis the patient in the laparoscopic group who
died. Would inclusion of this patient have changed your results in
regards to comparing laparoscopic versus open surgery?
My last questions deal with your experience in gaining laparo-
scopic skills. What was your experience in laparoscopic surgerymanuscript perform the surgery, or was this primarily performed by
a select group of individuals so that they could become more
proficient in this operation? Finally, have you looked at your most
recent complication rate to determine if the steep learning curve
accounted for the majority of complications presented today?
I enjoyed Dr Olinde and his colleagues’ paper and congratu-
late them on investing the time and energy to become facile in
laparoscopic aortic surgery. I again would like to thank the society
for being able to comment on this paper.
Dr Olinde. I’d like to thank Dr Freeman for his comments.
First of all, in regard to comparing it to retroperitoneal open
surgery, of course that procedure still requires a generous incision
and there are some reports it actually might be more painful than
the transperitoneal midline incision.
He asked about whether it is a safer procedure. I don’t think it
is safer. As mentioned, we do not perform it in high-risk patients.
It is the same procedure within the abdomen, only a different
approach.
Dr Freeman also asked about small-bowel obstruction. Pa-
tients that have numerous laparotomy scars may be excluded.
However, most of the patients in our series had previous abdomi-
nal surgery. There was only one patient we could not do the
operation on because of extensive adhesions. Surgery in the left
retroperitoneum, such as left hemicolectomy, is considered a rela-
tive contraindication.
In regard to return to work, we didn’t look at that specifically,
although I can tell you the last five patients in our series went home
within 3 to 4 days after surgery. We saw them back in a week, took
the staples out, and they returned to their work or activity without
any difficulty.
We did exclude the one death. Actually that particular patient
had an uneventful operative procedure. He became acidotic and
hypotensive later on that night, requiring re-exploration with the
finding of mesenteric infarction. I’m not sure this patient’s exclu-
sion would have changed our statistical results.
In regard to expertise, I’m the one surgeon in our group who
performs the anastomosis. Another surgeon (JWM) has laparo-
scopic experience enabling him to develop the peritoneal apron. I
have about 8 years of laparoscopic general surgery experience,
which obviously is needed to do this type of work.
Also, the complication rate does appear to be decreasing. The
last five cases in our series have all done quite well, so there is a steep
learning curve. Our technique has improved over time with an
operative duration now averaging three and one half hours.
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tation. I think if a patient comes in and pulls this off the Internet
and wants to have it done, I know where to send him. I appreciate
that that’s in my neighborhood. I might throw this out to you that
after several thousand operations of aortofemorals and aneurysms
using a transverse abdominal incision, I’m completely convinced
that it reduces the pain management. We don’t do the epidural
anesthesia and haven’t for 25 years because the pain relation is
extremely small. Within the next day, these patients have minimal
pain because of the way you make the incision on the abdomen.
Second thing is that you know our average operating time is
1½ hours or so to do an aortofemoral the traditional way. We
would be hard put to change it to triple the operative time plus the
morbidity. I appreciate you presenting all your complications,
because that’s what we need more than anything else. I’ve always
felt we need a journal of negative results. We’d learn a lot more
from that than all the positive results, but I guess because of
litigation we are afraid to publish all the bad things that we do
because that’s what we always remember anyway. I appreciate your
comments about this and it’s very challenging. The only caveat I
have to say is that in Alabama they recently withdrew—Blue
Cross/Blue Shield no longer pays for laparoscopic gastric bypass
operations. For my general surgeons, this is half of their surgery
load or more, and they may be looking at some other laparoscopic
procedure and sneak it over into our field.
DrOlinde.They can have it [laughter]. Actually that has been
somewhat of a problem in that a lot of the insurance carriers will
pay us basically for an open aortobifemoral bypass, and I can tell
you it’s a little more involved than that. Performance of an aorto-
bifemoral bypass in one and one-half hours is pretty good. I think
in our practice we probably average about two and one-half hours
for this open aortic bypass.
Dr Peter Lin (Houston, Tex). I want to congratulate you on
the wonderful results. I have a couple questions. When you evalu-
ate these patients with a preoperative CT scan, on the average,
what percentage of patients do you evaluate that you deem to have
suitable anatomy for this laparoscopic operation?When we perform aortobifem for occlusive disease, we use
end-to-side proximal anastomosis in the majority of our patients.
Presumably it has its theoretical advantages for preserving ante-
grade flow, thereby maintaining mesenteric circulation. Can this
technique be applied for doing a laparoscopic end-to-side bypass
operation?
My last question is, we have heard a lot about endovascular
repair for aneurysm disease, and I didn’t quite catch from your
presentation, has your technique, your experience been applied to
aneurysm operation?
Thank you.
Dr Olinde. In regard to the first question, we obtain the CT
scan primarily because concentric circumferential calcification
makes an intracorpeal anastomosis very difficult. I would avoid
laparoscopic aortic surgery in a patient with renal failure and
associated calcinosis.
Deployable intracorpeal laparoscopic vascular clamps are
made to control the distal aorta or iliac vessels. This allows perfor-
mance of an end-to-side anastomosis preserving pelvic perfusion.
In our practice, most of the anastomoses are constructed end-to-
end.
The laparoscopic approach to an abdominal aortic aneurysm
involves the next level of expertise. Obviously you have the two
anastomoses for a tube graft. We tried it on one patient but
encountered a very thin and enlarged proximal aortic neck, increas-
ing the difficulty of sewing. On the horizon, there is apparently an
anastomotic stapling device that might simplify the aortic anasto-
mosis in aneurysm surgery.
Dr Frank Arko (Dallas, Tex). Quick question. Do you have
any experience with the Intuitive Surgical robot in doing these
cases?
Dr Olinde. I have used it before, but not clinically in aortic
surgery. It may allow more surgeons to do the procedure. You
don’t have to have the suturing ability laparoscopically. The prob-
lem with it, of course, is it is a million-dollar machine and needs
ample use to justify its cost.
